ASTRONOMY 
ASTROPHYSICS 


A European Journal 


Volume 317 1997 


Published by Springer on behalf of the Board of Directors 


; 
{ 
t 


Astronomy and Astrophysics A European Journal 


Board of Directors 


Chairman: Vice Chairman: 
A. Maeder (Switzerland) A.G. Hearn (The Netherlands) 


D. Alloin (France) R. Giacconi (ESO) C. Perola (Italy) J. Ventura (Greece) 

M. Arnould (Belgium) P. Harmanec (Czech Republic) J. Pfleiderer (Austria) R. Wielen (Germany) 

R. Canal (Spain) K. Mattila (Finland) Aa. Sandqvist (Sweden) J. Zverko (Slovak Republic) 
M. Crézé (France) P.G. Mezger (Germany) A. Stawikowski (Poland) 

J. Einasto (Estonia) P.E. Nissen (Denmark) B. Szeidl (Hungary) 


Editors-in-Chief Letter Editor 


J. Lequeux H.J. Habing S.R. Pottasch 

Astronomy and Astrophysics Astronomy and Astrophysics Kapteyn Astronomical Institute 

Editorial Office Editorial Office P.O. Box 800 

Observatoire de Paris Leiden Observatory 9700 AV Groningen 

61 avenue de l’Observatoire P.O. Box 9513 The Netherlands 

Telefax (31-50) 3636100 


Tel. (33-1) 43290541 Tel. (31) (0) 71-52759 16 e-mail: aalet@astro.rug.nl 
Fax (33-1) 43290557 Fax (31) (0) 71-5275803 
e-mail: aanda@mesiob.obspm.fr (internet) e-mail: aanda@strw.leidenuniv.nl 

mesioa:: aanda (span) 


Editorial secretaries 


Miss B. Perche Mrs. B. Smit Mrs. J. Zwegers-Morris 
Mrs. M. Rougeot Mrs. M. Wisse 


The exclusive copyright © for all languages and countries, including the right for photomechanical and any other reproduction, also 
in microform, is vested in European Southern Observatory (ESO). 

The use of registered names, trademarks, etc. in this publication does not imply, even in the absence of a specific statement, that such 
names are exempt from the relevant protective laws and regulations and therefore free for general use. 


Springer 1996 
Printed in Germany 
Printing and bookbinding: Druckhaus Beltz, 69494 Hemsbach 


4 
| | 
: 


Volume 317 


1997 


Contents 


Letters to the Editor 


Detection of a new linear carbon chain radical: C;H 
Guélin M., Cernicharo J., Travers M.J., McCarthy M.C., 
Gottlieb C.A., Thaddeus P., Ohishi M., Saito S., 
Yamamoto S. 
Spectroscopic evidence of mass infall towards an embedded 
infrared source in the globule DC 303.8—14.2 
Lehtinen K. 
Evidence for neutron star formation from accretion induced 
collapse of a white dwarf 
van Paradijs J., van den Heuvel E.P.J., Kouveliotou C., 
Fishman G.J., Finger M.H., Lewin W.H.G. 
RX J0911.4+0551: A new multiple QSO selected from the 
ROSAT All-Sky Survey 
Bade N., Siebert J., Lopez S., Voges W., Reimers D. 
Shell phases of some Be stars: equatorially concentrated, LBV- 
like eruptions? 
Marlborough J.M. 
A new whistler-mode and its role in strongly magnetized 
electron-positron plasmas with charged dust grains 
Shukla P.K., Jammalamadaka S., Stenflo L. 
Calibrating horizontal-branch stars with Hipparcos 
de Boer K.S., Tucholke H.-J., Schmidt J.H.K. 
The close DAO+dM binary RE J0720-318: a stratified white 
dwarf with a thin H layer and a possible circumbinary disk 
Burleigh M.R., Barstow M.A., Dobbie P.D. 
Thermal birth below the sonic point of turbulent streams in the 
solar wind 
Grappin R., Léorat J., Cavillier E., Prigent G. 
Kuiper Belt searches from the Palomar 5-m telescope 
Gladman B., Kavelaars J.J. 
Detection of a spiral lens galaxy and optical variability in the 
gravitational lens system B 1600+434 
Jaunsen A.O., Hjorth J. 
Further evidence for the OCN~ assignment to the XCN band in 
astrophysical ice analogs 
Schutte W.A., Greenberg J.M. 
Attenuation of dipping at low energies in the LMXB source 
X 1755-338 
Church M.J., Baluciriska-Church M. 
Wind fluctuations observed for the [WC 9] nucleus of the 
planetary nebula BD +30° 3639 
Acker A., Grosdidier Y., Durand S. 
Chemistry of Protosolar-like nebulae: The molecular content of 
the DM Tauri and GG Tauri disks 
Dutrey A., Guilloteau S., Guélin M. 
New evidences for interstellar C,)* 
Foing B.H., Ehrenfreund P. 


Analysis of two CH/CN-strong very metal-poor stars 
Barbuy B., Cayrel R., Spite M., Beers T.C., Spite F., 
Nordstrém B., Nissen P.E. 


Detection of compact water maser spots around late-type stars 
Imai H., Sasao T., Kameya O., Miyoshi M., Shibata K.M., 
Asaki Y., Omodaka T., Morimoto M., Mochizuki N., 
Suzuyama T., Iguchi S., Kameno S., Jike T., Iwadate K.., 
Sakai S., Miyaji T., Kawaguchi N., Miyazawa K. 

New IRIS constraints on the solar core rotation 
Gizon L., Fossat E., Lazrek M., Cacciani A., 
Ehgamberdiev S., Gelly B., Grec G., Hoeksema J.T., 
Kahlikov S., Pallé P.L., Pantel A., Régulo C., Schmider 
F.-X., Wilson P.R. 

Large scale chaos and the spacing of the inner planets 
Laskar J. 


High neutron star birth velocities and gravitational radiation 
during supernova explosions 
Nazin S.N., Postnov K.A. 
Hot HB stars in globular clusters — physical parameters and 
consequences for theory. IV. sdB candidates in M 15 
Moehler S., Heber U., Durell P.R. 
On the persistent X-ray emission from the soft y-ray repeaters 
Usov V.V. 


Cosmology 


X-ray clusters: towards a new determination of the density 
parameter of the universe 
Oukbir J., Blanchard A. 
The auto-correlation function of the extragalactic background 
light. I. Measuring gravitational shear 
Van Waerbeke L., Mellier Y., Schneider P., Fort B., 
Mathez G. 
Matched-filter analysis of large scale structures in the Ist CfA slice 
using an anisotropic wavelet basis 
Malik R.K., Subramanian K. 


Extragalactic astronomy 


“Rotation curves” in self-consistent models of barred galaxies 
Wozniak H., Pfenniger D. 
Soft X-ray properties of the narrow line QSO Ton S180k 
(RX JOOS7.3-2222) 
Fink H.H., Walter R., Schartel N., Engels D. 
The velocity field of the barred spiral galaxy NGC 1300 revi- 
sited 
Lindblad P.A.B., Kristen H., Jorsdter $., Hégbom J. 
Galaxy evolution at low redshift? I. Optical counts 
Bertin E., Dennefeld M. 


L63 


L67 


L71 


L75 


4 
|_| 
Ll 
LS 
| 
L13 
Ps > 
Be 
L79 
L17 
L83 = 
121 
¥ 
173 L87 
L27 
L31 
L35 
303 
L39 
318 
L43 
fi 
L47 14 
{ 
\ L51 25 
55 
LS: 36 
Ds 
| 4B 
i 


IV Volume Index 317 


Globular clusters 1 and 3 in the Fornax dwarf galaxy 
Grae Jorgensen U., Jimenez R. 

Dust and molecules in the Local Group galaxy NGC 6822. II. CO 

and molecular hydrogen 
Israel F.P. 

Erratum: CO and CI maps of the starburst galaxy NGC 253 
Israel F.P., White G.J., Baas F. 

ROSAT PSPC survey of M 31 
Supper R., Hasinger G., Pietsch W., Triimper J., Jain A., 
Magnier E.A., Lewin W.H.G., van Paradijs J. 

Ca depletion and the presence of dust in large scale nebulosities in 

radiogalaxies. II 
Villar-Martin M., Binette L. 

The gaseous environments of radio galaxies in the early Universe: 

kinematics of the Lyman @ emission and spatially resolved HI 

absorption 
van Ojik R., Rottgering H.J.A., Miley G.K., Hunstead 
R.W. 

Environmental effects on the Coma cluster luminosity function 
Lobo C., Biviano A., Durret F., Gerbal D., Le Fevre O., 
Mazure A., Slezak E. 

Correlation between gamma-ray and far-infrared luminosity for 

EGRET-detected sources 
You-Hong Zhang, Guang-Zhong Xie 

Evolution of disk galaxies and loss of heavy elements into the 

intracluster medium 
Shustov B., Wiebe D., Tutukov A. 

Dynamical model of the grand-design spiral galaxy NGC 157 
Sempere M.J., Rozas M. 

Physical conditions in meta! line systems toward Q 1037-2704: 

Evidence for superclustering at z ~ 2 
Lespine Y., Petitjean P. 

Revised photometry and color distribution of type Ia supernovae 

observed at Asiago in the seventies 
Patat F., Barbon R., Cappellaro E., Turatto M. 

The radio and X-ray properties of Abell 2255 
Feretti L., Bohringer H., Giovannini G., Neumann D. 

HST polarization observations of the jet of M 87 
Capetti A., Macchetto F.D., Sparks W.B., Biretta J.A. 

ROSAT/HRI and ASCA observations of the most luminous 

X-ray cluster RX J1347.5-1145 
Schindler S., Hattori M., Neumann D.M., Bohringer H. 

Sub-arcsecond imaging and spectroscopy of the radio-loud highly 

polarized quasar PKS 1610-771 
Courbin F., Hutsemékers D., Meylan G., Magain P., 
Djorgovski S.G. 

Redshift survey of gravitational arclets in Abell 2390 
Bézecourt J., Soucail G. 

Structure and kinematics of galaxy clusters. I]. Substructures and 

luminosity segregation 
Stein P. 

Metallicity indicators across the spectrum of composite stellar 

populations 
Moller C.S., Fritze-v. Alvensleben U., Fricke K.J. 

(RN) The ROSAT PSPC spectrum of the Seyfert 2 galaxy 

NGC 4388 
Antonelli L.A., Matt G., Piro L. 


Galactic structure and dynamics 


A fast method for distinguishing between ordered and chaotic 
orbits 
Contopoulos G., Voglis N. 


The galactic center arc as source of high energy y-rays 
Pohl M. 


Proper motions of the hot subdwarfs. The kinematic population 
membership of the sdB 
Thejll P., Flynn C., Williamson R., Saffer R. 


Stellar clusters and associations 


Be star surveys with CCD photometry. II. NGC 1818 and its 
neighbouring cluster in the Large Magellanic Cloud 
Grebel E.K. 
AFGL 4029: a cluster of massive young stars 
Deharveng L., Zavagno A., Cruz-Gonzdlez I., Salas L., 
Caplan J., Carrasco L. 
A millimetre search for dust in the globular clusters M 3 and 
M 22 
Penny A.J., Evans A., Odenkirchen M. 


Formation, structure and evolution of stars 


Abundance analyses of a sample of five faint blue stars in the 
galactic halo 
Kendall T.R., Dufton P.L., Keenan F.P., Beers T.C., 
Hambly N.C. 


A theoretical approach to globular cluster low main sequence 
stars 
Alexander D.R., Brocato E., Cassisi S., Castellani V., 
Ciacio F., Degl’Innocenti S. 
The TeV y-ray visibility of Geminga-like pulsars 
Kaul R.K. 
(RN) Apsidal motion in the eclipsing binary OX Cassiopeiae 
Wolf M., Sarounové L., Diethelm R. 
Intermediate-age metal deficient stellar populations: the case of 
metallicity Z = 0.00001 
Cassisi S., Castellani M., Castellani V. 


The effect of turbulent pressure on the red giants and AGB stars. 
I. On the internal structure and evolution 
Jiang S.Y., Huang R.Q. 


The effect of turbulent pressure on the red giants and AGB stars. 
II. On the mechanism powering the strong stellar winds 

Jiang S.Y., Huang R.Q. 
Near-simultaneous X-ray and optical observations of the 
RS Canum Venaticorum binary SV Camelopardalis 

Hempelmann A., Hatzes A.P., Kiirster M., Patkds L. 
Gravitational radiation from convective instabilities in Type I 
supernova explosions 

Miiller E., Janka H.-T. 
Brown dwarfs in the Pleiades cluster: a CCD-based R, / sur- 
vey 

Zapatero Osorio M.R., Rebolo R., Martin E.L. 
Evolutionary scenario for metal-poor pulsating stars. I. Type II 
Cepheids 

Bono G., Caputo F., Santolamazza P. 
Cyclotron versus free-free emission from the intermediate polar 
RX J1712.6-2414 

Vath H. 


The effect of binary evolution on the theoretically predicted 
distribution of WR and O-type stars in starburst regions and in 
abruptly-terminated star formation regions 

Vanbeveren D., Van Bever J., De Donder E. 
On the link between rotation and lithium depletion in subgiant 
stars 

De Medeiros J.R., do Nascimento Jr. J.D., Mayor M. 
VLBI measurement of the size of dMe stars 

Alef W., Benz A.O., Giidel M. 
The 1978-1995 variability of the symbiotic star AG Pegasi in the 
ultraviolet 

Altamore A., Cassatella A. 


54 
299 
448 
328 < 
459 
694 
358 
393 
90 
397 99 
405 104 
416 108 
432 
121 
637 
125 : 
140 
656 
164 
661 
171 | 
670 
476 
676 
701 
707 
23 


Volume Index 317 


Line-profile variations of non-radial adiabatic pulsations of 
rotating stars. II. The diagnostic value of amplitude and phase 
diagrams derived from time series of spectra 

Telting J.H., Schrijvers C. 
Line-profile variations of non-radial adiabatic pulsations of 
rotating stars. III. On the alleged misidentification of tesseral 
modes 

Telting J.H., Schrijvers C. 
Anisotropic diffusion and shear instabilities 

Talon S., Zahn J.-P. 
Ducted fast waves in coronal loops: curvature effects 

Smith J.M., Roberts B., Oliver R. 


Determination of Miras temperatures from TiO and VO bands. 
Estimates of distances 
Alvarez R., Mennessier M.-O. 
GRS 1009-45 (= X-Ray Nova Velorum 1993): a ,hybrid* soft 
X-ray transient? 
Masetti N., Bianchini A., Della Valle M. 
EUV Emission from RS Canum Venaticorum binaries 
Mitrou C.K., Mathioudakis M., Doyle J.G., Antonopoulou 
E. 
(RN) HD 24733 is an eclipsing spectroscopic binary 
Szabados L. 
The mean angular diameter of 5 Cephei measured by optical 
long-baseline interferometry 
Mourard D., Bonneau D., Koechlin L., Labeyrie A., 
Morand F., Stee P., Tallon-Bosc I., Vakili F. 
Non-axisymmetric wind-accretion simulations. I. Velocity gra- 
dients of 3% and 20% over one accretion radius 
Ruffert M. 
The nature of the bright subdwarf HD 49798 and its X-ray 
pulsating companion 
Bisscheroux B.C., Pols O.R., Kahabka P., Belloni T., 
van den Heuvel E. P.J. 
The strongly constrained interacting binary BY Crucis 
Daems K., Waelkens C., Mayor M. 
Linear, isentropic oscillations of the compressible MacLaurin 
spheroids 
De Boeck I. 


Stellar atmospheres 


Abundance anomalies in main sequence A stars. III. Nitrogen 
and sulphur 
Rentzsch-Holm I. 


Circumstellar peculiarities in the unusual Be star HD 50138 
Pogodin M.A. 
IRC +10216 revisited. I. The circumstellar dust shell 
Groenewegen M.A.T. 
Searching for chromospheric Lyman-a emission in A-F stars 
from IUE high resolution spectra 
Marilli E., Catalano S., Freire Ferrero R., Gouttebroze P., 
Bruhweiler F., Talavera A. 
The distinction between O Iafpe and WNLha stars. A spectral 
analysis of HD 151804, HD 152408 and HDE 313846 
Crowther P.A., Bohannan B. 
Carbon isotope ratio in carbon stars of the galactic halo 
Aoki W., Tsuji T. 
IRAS 22272+5435 - a source with 30 and 21 um features 
Szczerba R., Omont A., Volk K., Cox P., Kwok S. 
Revised spectral types for 64 B-supergiants in the Small Magel- 
lanic Cloud: metallicity effects 
Lennon D.J. 
(RN) 'C in AGB stars: the case of IRC +10216 
Forestini M., Guélin M., Cernicharo J. 


Diffuse matter in space (including HII regions and planetary 
nebulae) 


Interstellar neutral oxygen in a two-shock heliosphere 
Izmodenov V., Malama Y.G., Lallement R. 


Neutral hydrogen compact absorption features in Cassiopeia A 
Reynoso E.M., Goss W.M., Dubner G.M., Winkler P.F., 
Schwarz U.J. 

The HI environment of filled-centre supernova remnants. 

1. G 74.9+1.2 
Wallace B.J., Landecker T.L., Taylor A.R., Pineault S. 

Molecular abundances in the Magellanic Clouds. I. A multiline 

study of five cloud cores 
Chin Y.-N., Henkel C., Whiteoak J.B., Millar T.J., Hunt 
M.R., Lemme C. 

High-resolution radio observations of RCW 49 
Whiteoak J.B.Z., Uchida K.1. 


The velocity structure of the local interstellar medium probed by 
ultra-high-resolution spectroscopy 

Crawford I.A., Craig N., Welsh B-Y. 
Structure of L 1521B: CO observations of a dense core in 
Taurus 

Juvela M., Lehtinen K., Mattila K., Lemke D., Haikala L. 
Detection of CH 3.3. GHz emission from the intermediate- 
velocity cloud G 90+39 (Draco) 

Stark R., Kalberla P., Giisten R. 
The evolved central star of the planetary nebula 
ESO 166-PN 21 

Peria M., Ruiz M.T., Bergeron P., Torres-Peimbert S., 

Heathcote S. 


The Sun 


The impulsive phase of the arcade flare of 28 June 1992, 
14:24 UT 
Tomcezak M. 
Evidence for highly inhomogeneous mm-wave sources during the 
impulsive flare of May 9, 1991 
Herrmann R., Magun A., Machado M.E., Kaufmann P., 
Correia E., Costa J.E.R., Fishman G.J. 
On Ha source function vertical variations in filaments and bright 
rims visibility 
Paletou F. 
Was the flare on 5 July 1989 a white light flare? 
Li K.J., Zhong S.H. 


Yohkoh observation of the source regions of solar narrowband, 
millisecond spike events 
Krucker S., Benz A.O., Aschwanden M.J. 
Influence of hydrogen diffusion on the solar p-mode spectrum 
Gabriel M., Carlier F. 


Stokes I and V observations of magnetic knots using bright 
Ca II K network points as tracers 
Soltau D. 


Seismic sounding of the solar core: purging the corruption from 
the Sun’s magnetic activity 
Dziembowski W.A., Goode P.R. 
Relation between DIFOS “irradiance” data and solar activity 
Pflug K., Obridko V.N., Arlt K., Lebedev N.1. 
Infrared observations and laboratory simulations of interstellar 
CH, and SO, 
Boogert A.C.A., Schutte W.A., Helmich F.P., Tielens 
A.G.G.M., Wooden D.H. 
High spatial-resolution spectropolarimetry of small-scale solar 
magnetic fields 
Stolpe F., Kneer F. 


Vv 
742 203 
749 212 
752 
548 
769 
776 
898 
2 
729 
911 
793 
815 
873 223 
832 
232 
244 
185 
569 
503 
532 919 
845 925 
859 
871 
883 942 a 


VI Volume Index 317 


Asymptotic analysis of linear non-adiabatic non-radial oscillation 
of the solar p-modes 
Shaolan B., Rufeng L. 


The solar system 


On the stability of the Trojan asteroids 

Giorgilli A., Skokos Ch. 
The orbital elements of a meteoroid after its ejection from a 
comet 

Pecina P., Simek M. 
Meteor stream activity. IV. Meteor outbursts and the reflex 
motion of the Sun 

Jenniskens P. 


Celestial mechanics and astrometry 


High frequency variations of the Earth’s instantaneous angular 
velocity vector. Determination from VLBI data analysis 
Bolotin S., Bizouard C., Loyer S., Capitaine N. 


Physical and chemical processes 


(RN) Cll and CIV line emission following K-shell photoioni- 
zation 

Petrini D., da Silva E.P. 
Dynamo driven by weak plasma turbulence 

Yi Tong, Chian A.C.-L., Yang Su 


Simulation of chemical reactions and dust destruction in proto- 
planetary accretion disks 

Bauer I., Finocchi F., Duschl W.J., Gail H.-P., Schléder 


Rotational effects in turbulence driven by convection 
Meirelles Filho C., Ruiz M.R., Luo C. 


Dynamos with different formulations of a dynamic a-effect 
Covas E., Tworkowski A., Brandenburg A., Tavakol R. 


Ionization of the hydrogen atom in strong magnetic fields. 
Beyond the adiabatic approximation 
Potekhin A.Y., Pavlov G.G., Ventura J. 


Radiative transfer in moving spherical atmospheres. II. Analyti- 
cal solution for fully relativistic radial motions 
Baschek B., Efimov G.V., von Waldenfels W., Wehrse R. 


Organometallic catalysis for aromatic molecules formation in 
carbon rich envelopes 
Ristorcelli I., Klotz A. 


Radiative forces on lithium: effects of electron recoil and 
background opacities 

Richer J., Michaud G., Massacrier G. 
New limits on the violation of the strong equivalence principle in 
strong equivalence principle in strong field regimes 

Wex N. 


949 
273 
290 
254 
610 
= 
: 
618 
953 
630 i 
962 
601 
976 
262 
265 
4 
4 
4 
2 


